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Key indicators: single-crystal X-ray study; T = 296 K; mean cr(C-C) = 0.008 A; H- 
atom completeness 97%; R factor = 0.041 ; wR factor = 0.106; data-to-parameter 
ratio = 11.6. 



Experimental 

Crystal data 

[Ag 8 (C 6 H 4 NO 2 ) 6 (NO 3 ) 2 ]-0.5H 2 O 

M, = 1728.59 

Monoclinic, P2Jc 

a = 18.006 (4) A 

b = 18.255 (4) A 

c = 13.166 (3) A 

B = 104.017 (4)° 

Data collection 

Bruker APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2008) 
T min = 0.480, T m „ = 0.604 



Refinement 

R[F 2 > 2a(F 2 )] -- 
wR(F 2 ) = 0.106 
S = 1.01 
7391 reflections 



0.041 



V = 4199.0 (17) A 3 
Z = 4 

Mo Ka radiation 
/x = 3.74 mm~' 
T = 296 K 

0.23 x 0.17 x 0.15 mm 



21106 measured reflections 
7391 independent reflections 
6057 reflections with / > 2a(l) 
R~, = 0.040 



637 parameters 

H-atom parameters constrained 
A/w = 1.52 e A~ 3 
Apmin = -1.68 e A~ 3 



In the title coordination polymer, {[Agg(C 6 H 4 N02)6(N03)2]-- 
0.5H 2 O}„, two Ag 1 ions are two-coordinate within an AgN 2 set 
and six are three-coordinate within AgN 2 0 and Ag0 3 sets. 
The Ag— N and Ag— O distances are in the ranges 2.150 (5)- 
2.198(5) and 2.142 (4)-2.702 (5) A, respectively. A two- 
dimensional coordination network is formed parallel to 
(100). The O atom of the disordered solvent water molecule 
is located on an inversion center. 

Related literature 

For examples of silver(I) coordination compounds containing 
isonicotinic acid, see: Du & Zhao (2004); Jaber et al (1994); 
Yang et al. (2004). 




Data collection: APEX2 (Bruker, 2008); cell refinement: SAINT 
(Bruker, 2008); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: GK2394). 
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carboxylato)octasilver(I)] hemihydrate] 



Z.-H. Meng 



Comment 



Herein, using isonicotinic acid as bridging ligand, we report a two-dimensional coordination polymer 
{[Ag8(C6H4NO2)6(NC>3)2].0.5H2O} n . The asymmetric unit of the title compound contains eight crystallographically inde- 
pendent Ag 1 atoms, six C6H4NO2 ligands, two nitrate ligands and half water molecule (Fig. 1). In the structure of title com- 
pound, two Ag 1 atoms are two-coordinate (Agl, Ag2) and six are three-coordinate. The bond lengths Ag — N and Ag — O 
range from 2.150 (5) to 2.198 (5) A and 2.142 (4) to 2.702 (5)) A, respectively. The two dimensional polymeric structure 
of the title coordination polymer is parallel to (1 0 0). The disordered water molecule that is located on inversion center 
connects via hydrogen bonds adjacent coordination polymers (Fig. 2). It is also in a short contact [2.832 (4) A] to two Ag(2) 
atoms from the neighbouring polymers. 



All chemicals were of reagent grade quality obtained from commercial sources and used without further purification. The 
title compound was synthesized from a mixture of AgN03 (0.34 g, 2 mmol), C6H5NO2 (0.26 g, 1.2 mmol) and H2O (12 
g, 667 mmol) in a molar ratio of 2: 1.2: 667 by hydrothermal reaction. The mixture was stirred for half an hour, and then 
transferred into a Teflon-lined stainless steel autoclave (50 ml) and treated at 1 60 °C for 3 days. After the mixture was slowly 
cooled to room temperature, colorless rod-shaped crystals were obtained. 



The H atoms bonded to C were positioned geometrically and refined using a riding model, with C — H = 0.93 A and with 
(7i S0 (H) =1.2 times £/ e q(C). The H atoms of OIW were not located due to disorder of water molecule. 



Experimental 



Refinement 



Figures 




Fig. 1. View of the asymmetric unit of the title compound with displacement ellipsoids drawn 
at the 30% probability level. Hadrogen atoms are omitted for clarity. 




Fig. 2. Crystal packing viewed along the b axis (H atoms are omitted for clarity). 
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Poly[[bis(nitrato-KO)bis(|j4-pyridine-4-carboxylato)tetral<is(|j3- pyridine-4-carboxylato)octasilver(l)] hemi- 
hydrate] 



Crystal data 

[Ag 8 (C 6 H 4 N0 2 ) 6 (N03)2] -0.5H 2 O 

M r = 1728.59 

Monoclinic, P2\lc 

Hall symbol: -P 2ybc 

a= 18.006 (4) A 

b= 18.255 (4) A 

c= 13.166 (3) A 

(3=104.017(4)° 

V= 4199.0 (17) A 3 

Z=4 



^(000) = 3280 

D x = 2.733 Mg rrf 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 7885 reflections 

9 = 2.5-28.3° 

p, = 3.74 mm -1 

T=296K 

Rod, colorless 

0.23 x 0.17 x 0.15 mm 



Data collection 



Bruker APEXII CCD 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

(p and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2008) 
r min = 0.480, T max = 0.604 
21 106 measured reflections 



7391 independent reflections 

6057 reflections with / > 2o(I) 
R int = 0.040 

1.2° 

h = -21^20 

* = -15-»21 
/ = -15— »15 



Refinement 



Refinement on F 
Least-squares matrix: full 
R[F 2 > 20(^)1 = 0.041 
wR(F 2 ) = 0.106 
S= 1.01 

7391 reflections 
637 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = l/[a 2 (Fo 2 ) + (0.0468.P) 2 + 11.8118P] 
where P = (F 0 2 + 2F c 2 )/3 
(A/o) max = 0.001 

Apmax= 1.52 eA -3 
Ap m i„ = -1.68eA _3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
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between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


TT- *ITJ 
^iso ' ^eq 


Agl 


0.76442 (3) 


0.09112(2) 


0.37019 (4) 


0.04168 (14) 


Ag2 


0.52204 (4) 


0.51064 (3) 


0.29474 (6) 


0.0731 (2) 


Ag3 


0.69514 (3) 


0.59092 (2) 


0.36445 (5) 


0.04876 (15) 


Ag4 


0.85616 (3) 


0.58930 (2) 


0.43687 (5) 


0.05365 (16) 


Ag5 


0.73415 (3) 


0.14657 (2) 


0.60134 (4) 


0.04101 (13) 


Ag6 


0.65019 (3) 


0.64893 (2) 


0.58104 (5) 


0.05103 (16) 


Ag7 


0.81026 (3) 


0.64803 (2) 


0.65006 (5) 


0.05424 (16) 


Ag8 


0.96867 (3) 


0.71827 (3) 


0.74350 (4) 


0.04974 (16) 


CI 


0.8346 (3) 


0.2460 (3) 


0.3692 (4) 


0.0321 (12) 


H1A 


0.8795 


0.2193 


0.3761 


0.039* 


C2 


0.8397 (3) 


0.3210 (3) 


0.3714 (4) 


0.0346 (13) 


H2A 


0.8868 


0.3442 


0.3791 


0.042* 


C3 


0.7728 (3) 


0.3617(3) 


0.3619(4) 


0.0308 (12) 


C4 


0.7046 (3) 


0.3241 (3) 


0.3456 (4) 


0.0333 (12) 


H4A 


0.6587 


0.3497 


0.3355 


0.040* 


C5 


0.7040 (3) 


0.2483 (3) 


0.3441 (4) 


0.0351 (13) 


H5A 


0.6574 


0.2239 


0.3335 


0.042* 


C6 


0.7750 (3) 


0.4435 (3) 


0.3741 (4) 


0.0321 (12) 


C7 


0.7793 (3) 


0.7381 (3) 


0.4018(4) 


0.0325 (12) 


C8 


0.7765 (3) 


0.8202 (3) 


0.3910 (4) 


0.0290 (12) 


C9 


0.8430 (3) 


0.8631 (3) 


0.4116(5) 


0.0364 (13) 


H9A 


0.8909 


0.8410 


0.4304 


0.044* 


CIO 


0.8370 (3) 


0.9371 (3) 


0.4040 (5) 


0.0378 (14) 


H10A 


0.8819 


0.9645 


0.4182 


0.045* 


Cll 


0.7065 (3) 


0.9316(3) 


0.3558 (5) 


0.0386 (14) 


H11A 


0.6592 


0.9549 


0.3354 


0.046* 


C12 


0.7076 (3) 


0.8572 (3) 


0.3625 (5) 


0.0376 (14) 


H12A 


0.6618 


0.8312 


0.3478 


0.045* 


C13 


0.5378 (3) 


0.6716(3) 


0.3558 (5) 


0.0345 (13) 


C14 


0.5225 (3) 


0.7494 (3) 


0.3154 (4) 


0.0314 (12) 


C15 


0.5159 (3) 


0.8054 (3) 


0.3857 (5) 


0.0378 (13) 


H15A 


0.5198 


0.7948 


0.4559 


0.045* 


C16 


0.5038 (3) 


0.8759 (3) 


0.3499 (5) 


0.0396 (14) 


H16A 


0.5005 


0.9126 


0.3977 


0.047* 


C17 


0.5029 (3) 


0.8405 (3) 


0.1828 (5) 


0.0385 (13) 


H17A 


0.4980 


0.8519 


0.1127 


0.046* 


C18 


0.5172 (3) 


0.7664 (3) 


0.2162 (4) 


0.0322 (12) 


H18A 


0.5227 


0.7303 


0.1687 


0.039* 


C19 


0.7952 (3) 


0.3043 (3) 


0.6191 (4) 


0.0312(12) 


H19A 


0.8419 


0.2802 


0.6290 


0.037* 


C20 


0.7946 (3) 


0.3794 (3) 


0.6228 (4) 


0.0329 (12) 


H20A 


0.8405 


0.4051 


0.6352 


0.039* 


C21 


0.7261 (3) 


0.4178 (3) 


0.6082 (4) 


0.0304 (12) 
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Atomic displacement parameters (A 2 ) 
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Ag7— Ag6— Ag3 


80.29 (2) 


OlO — Ag7 — 08 


161.65 (15) 


OlO — Ag7 — Ag6 


81.73 (11) 


08— Ag7— Ag6 


79.97 (11) 


OlO— Ag7— Ag8 


73.02 (11) 


08— Ag7— Ag8 


125.32 (11) 


Ag6— Ag7— Ag8 


154.36 (2) 


OlO— Ag7— Ag4 


114.52(13) 


08— Ag7— Ag4 


67.86 (12) 



JN3 — CI / — HI /A 


1 in n 

ny.u 


C18 — C17 — H17A 


119.0 


C14 — C18 — C17 


119.4 (5) 


C14 — C18 — H18A 


120.3 


C17 — C18 — H18A 


120.3 


N4 — C19 — C20 


122.1 (5) 


N4 — C19 — H19A 


119.0 


C20 — C19 — H19A 


119.0 


C19 — C20 — C21 


120.9 (5) 


C19 — C20 — H20A 


119.6 


C21 — C20 — H20A 


119.6 


C20 — C21 — C22 


116.6 (5) 


C20 — C21 — C24 


120.4 (5) 


C22 — C21 — C24 


123.0 (5) 


C23 — C22 — C21 


119.4 (5) 


C23 — C22 — H22A 


120.3 


C21 — C22 — H22A 


120.3 


N4 — C23 — C22 


124.0 (5) 


N4 — C23 — H23A 


118.0 


C22 — C23 — H23A 


118.0 


08 — C24 — 07 


126.0 (5) 


08 — C24 — C2l 


117.3 (5) 


07 CIA CI 1 


11 f. 7 CT\ 

1 1 U. / 


010— C25— 09 


127.1 (5) 


010— C25— C26 


116.4 (5) 


09— C25— C26 


116.5 (5) 


C27— C26— C30 


117.3 (5) 


C27 — C26 — C25 


120.6 (5) 


r^m r^T/; nc 
C3U — C26 — C25 


122.U (j) 


C28 — C27 — C26 


120.0 (5) 


C28 — C27 — H27A 


120.0 


C26 — C27 — H27A 


120.0 


N5 — C28 — C27 


122.6 (5) 


N5 — C28 — H28A 


118.7 


C27 — C28 — H28A 


118.7 


N5 — C29 — C30 


123.6 (5) 


N5 — C29 — H29A 


118.2 


C30 — C29 — H29A 


118.2 


C29 — C30 — C26 


119.0 (5) 


C29 — C30 — H30A 


120.5 


C26 — C30 — H30A 


120.5 


Oil — C31 — 012 


125.2 (5) 


Oil — C31 — C32 


119.3 (5) 


012— C31— C32 


115.5 (5) 


C36— C32— C33 


118.1 (5) 


C36— C32— C31 


121.8 (5) 


C33— C32— C31 


120.1 (5) 


C34— C33— C32 


119.4 (5) 
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Ag6— Ag7— Ag4 


100.15 (3) 


Ag8— Ag7— Ag4 


94.38 (2) 


N6 m — Ag8 — 012 


171.76(17) 


JNO — Ago — Ag/ 


1 ?S 78 ("IT> 

1ZJ.ZO 


VIZ — AgS — Ag/ 


c£ nn /i i \ 
JD.yU (11) 


\r1 p 1 pi 

JN 1 — CI — C2 


izi.y (D) 


\r1 p 1 TJ 1 A 

JN 1 — CI — H1A 


lion 
llo.U 


pi p 1 tt i a 
C2 — C 1 — H 1 A 


lion 
llo.U 


pi pi pi 
CI — tz — C3 


no/: /c\ 
110.0 (J) 


pi P7 a 

C 1 — 1 1 Z A 


1 7H 1 
1ZU. / 


C3 — C2 — H2A 


120.7 


C4— C3— C2 


117.7(5) 


C4— C3— C6 


120.8 (5) 


C2— C3— C6 


121.4 (5) 


C3— C4— C5 


120.3 (5) 


C3— C4— H4A 


119.9 


C5— C4— H4A 


119.9 


Nl— C5— C4 


122.1 (5) 


Nl— C5— H5A 


118.9 


C4— C5— H5A 


118.9 


02— C6— Ol 


126.4 (5) 


02— C6— C3 


117.7(5) 


Ol— C6— C3 


115.9(5) 


03— C7— 04 


126.8 (5) 


03— C7— C8 


115.6(5) 


04— C7— C8 


117.6(5) 


C12— C8— C9 


116.7(5) 


C12— C8— C7 


121.2 (5) 


CQ CR CI 
— a^o — v_ / 


1 77 1 C\\ 

1ZZ. 1 yj J 


pi/i pn po 

c i u — cy — Co 


line 
119.5 (D) 


pin rn un a 

c i u — cy — Hy a 


1 in i 
12U.2 


pn pn Tjn A 

cs — cy — HyA 


1 in i 
12U.2 


Ml pin pn 

N2 — cio — cy 


1 n n /CA 

123.y (5) 


JN 2 — C 1 U — H 1 U A 


110 1 

llo.l 


pn pm jj m a 
cy — C 1 U — H 1 U A 


1 1 O 1 

llo.l 


\n n i pn 
JN2 — Cll — C12 


123.0 (5) 


\n p 1 1 tj i i a 
JN2 — Cll — HI 1 A 


1 1 O 1 

110.2 


pn pii t_ti 1 A 
CI 2 — Cll — HI 1A 


hot 
110.2 


pi i pn po 
CI 1 — C12 — Co 


1 in i ^ ca 
12U.2 (3 J 


P11 pn un a 
CI 1 — C12 — H12A 


1 1 n n 

ny.y 


po pn un a 
Co — C 1 2 — H 1 2 A 


1 1 n n 

ny.y 


r\/L pn pc 

06 — CI 3 — 05 


125.9 (6) 


06— CI 3— C14 


118.9 (5) 


05— CI 3— C14 


115.1 (5) 


C18— C14— C15 


118.8(5) 


C18— C14— C13 


122.0 (5) 


C15— C14— C13 


119.2 (5) 



C34— C33— H33A 


120.3 


C32— C33— H33A 


120.3 


N6— C34— C33 


122.5 (5) 




118 7 

1 1 o. / 


pn pi/i ui /i a 
C33 — C34 — H34A 


1 1 O "7 


\ ' /" PIC pn; 

JNo — C35 — C3o 


1 n /; 
122.0 (5) 


\ ' /" pic mi: a 

JNo — tij — Hz> J A 


1 1 O H 


Cz>0 — Czo — Hi j A 


llo./ 


pn pm pne 
C32 — C3o — C35 


un; i z\ 
119.3 (5) 




1 70 % 


C35— C36— H36A 


120.3 


C5— Nl— CI 


117.3 (5) 


C5— Nl— Agl 


120.0 (4) 


CI— Nl— Agl 


122.6 (4) 


Cll— N2— CIO 


116.1 (5) 


Cll— N2— Agl iv 


122.0 (4) 


CIO— N2— Agl iv 


121.9 (3) 


CI 6— N3— CI 7 


116.8 (5) 


CI 6— N3— Ag2 y 


119.1 (4) 


CI 7— N3— Ag2 y 


124.0 (4) 


C23— N4— C19 


117.1 (5) 


C23— N4— Ag5 


121.8 (3) 


CI 9— N4— Ag5 


121.0 (4) 


C28— N5— C29 


117.3 (5) 


C28— N5— Ag5 iv 


120.3 (4) 


C29— N5— Ag5 iv 


122.4 (4) 


C35— N6— C34 


117.9 (5) 


C35 — N6— Ag8 vi 


125.5 (4) 


C54 — JN o — Ago 




U 1 4 — JN / — U 1 d 


1 1 n n 

ny.y (5) 


r»1 A XT 7 Mil 

U 1 4 JN / — U 1 3 


1 7f1 A f<\ 
12U.4 (J ) 


U 1 j — JN / — U 1 3 


1 1 Q /r ( c\ 

ny.o (p) 


ah MO Ai /: 

U 1 / — JN o — U 1 o 


1 in n 
12U. / (D) 


Ul / INo Ulo 


1 7H 7 ( f*\ 
1ZU.Z ^0 ) 


A1 £ XTQ A1 O 

U 1 o — JN o — U 1 o 


1 1 o n / c\ 

i ly.u (p ) 


f • /, A1 A „0 

Co — Ul — AgJ 


1 7/1 1 (A\ 

124. 5 (4j 


Co — U2 — Ag4 


1 1*5 n { A\ 
Hi. I (4) 


C / Uj AgJ 


1 7£ A (A\ 
1Z0.4 ^4 ) 


C / — U4 — Ag4 


111 a i A\ 
121.0 (4) 


C13 — Uj — Agz 


1 1 O 1 / A\ 

llo.l (4) 


C13 — Uj — Agj 


linn cx\ 


Ag2 — 05 — Ag3 


nn in /1 /in 

yo.3y (14) 


C13— 06— Ag6 


114.5 (3) 


C24— 07— Ag6 


121.5 (4) 


C24— 08— Ag7 


126.8 (4) 


C25— 09— Ag6 


122.5 (4) 


C25— O10— Ag7 


124.7 (4) 
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C16— C15— C14 119.3(5) C31— Oil— Ag4 123.8(4) 

C16— C15— H15A 120.3 C31— 012— Ag8 113.9(4) 

C14— C15— H15A 120.3 

Symmetry codes: (i) x, y-\,z; (ii) -x+\,y-\l2, -z+1/2; (iii) -x+2, y+l/2, -z+3/2; (iv) x, y+l,z; (v) -x+\,y+ 111, -z+1/2; (vi) -x+2, 
y-\l2, -z+3/2. 
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Fig. 2 
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